Objective: The objective of this study was to measure the level of empowerment and identify its correlates in young persons with congenital heart disease. Study design: Patients aged 14-18 years with congenital heart disease, and under active follow-up in one of four paediatric cardiology centres in Sweden were invited to participate in a cross-sectional study. A total of 202 young persons returned the questionnaires. Patient empowerment was measured with the Gothenburg Young Persons Empowerment Scale that allows the calculation of total and subscale scores. Univariate and multivariate linear regression analyses were undertaken to analyse possible correlates, including: sex, age, health behaviours, knowledge of congenital heart disease, quality of life, patient-reported health, congenital heart disease complexity, transition readiness and illness perception. Results: The mean empowerment score was 54.6±10.6 (scale of 15-75). Univariate analyses showed that empowerment was associated with age, quality of life, transition readiness, illness perception, health behaviours and patient-reported health (perceived physical appearance, treatment anxiety, cognitive problems and communication issues). However, multivariable linear regression analyses identified that only transition readiness (β=0.28, P<0.001) and communication (β=0.36, P<0.001) had a positive association with patient empowerment. These variables were also significantly associated with the subscale scores of the empowerment scale of knowledge and understanding (P<0.001), shared decision-making (P<0.001) and enabling others (P<0.01). The overall models' explained variance ranged from 8% to 37%. Conclusion: Patient empowerment was associated with transition readiness and fewer problems communicating. While it is not possible to establish the directionality of the associations, interventions looking to increase empowerment could benefit from using these variables (or measurements) for evaluation purposes.
Introduction
In recent decades, medical improvements have led to an increased survival of young persons with chronic conditions, 1 including children born with congenital heart defects. Congenital heart disease (CHD) has a birth prevalence of 9.1 per 1000 newborns and represents the largest group of congenital disorders. 2 Currently, approximately 90% of children with CHD reach adulthood, 3 which entails them going through different transitions (such as developmental and organisational ones) as they grow up and learn to manage their condition. 4 A particular life period that requires special attention in persons with CHD is adolescence. This life period is characterised by a series of physical, cognitive, social and emotional changes that need to be balanced along with their disease. 1, 5 In some cases, young persons with CHD will experience growth issues, 6 exercise limitations 7 and may engage in risky behaviours 8, 9 that can have important repercussions later on. Furthermore, previous research focusing on outcomes of young persons with CHD have identified low disease-related knowledge, self-care and transition readiness. [10] [11] [12] [13] In order to care for the day-to-day needs of young persons with CHD (and other chronic conditions), health services had to develop adequate strategies. 14 One of the suggested strategies was to strengthen each young person's own capacity, i.e. to improve patient empowerment. 15 To date, there are several definitions of empowerment. 16, 17 Some of these lack a clear theoretical background or the definitions overlap with other concepts. 16 Profound, conceptual work on patient empowerment and its attributes has been done by Small and co-workers. 18 They define empowerment as 'an enabling process or outcome arising from communication with the healthcare professional and a mutual sharing of resources over information relating to illness, which enhances the patients' feeling of control, self-efficacy, coping abilities and ability to achieve change over their condition'. 18 Based on their conceptual groundwork, they indicate that empowerment comprises five dimensions: (a) knowledge and understanding; (b) personal control; (c) identity; (d) shared decision-making; and (e) enabling others. 18 Patients with chronic conditions who have a high level of empowerment demonstrate the five dimensions through their capacity to make personal decisions in relation to their health, managing their condition, being sensitive to others, minimising the impact their condition has on their perceptions of self, and having sufficient knowledge to be in control.
While interest in the concept of patient empowerment within the area of adolescents with chronic conditions is growing, it has not yet been measured, nor have strategies aiming to improve young people's empowerment been explored or evaluated. Empowerment may be highly relevant because implementing empowerment-based interventions for young persons with chronic conditions throughout their transition into adulthood could increase their autonomy and participation in care. 19 In addition, it may provide them with the necessary skills to deal with developmental tasks such as stress management, goal setting and problem solving. 20 Empowered patients have the knowledge and skills necessary to achieve change and to influence peers undergoing a similar situation. 21 Given the benefits of patient empowerment and that available studies in young persons with CHD have highlighted their need to become more involved in their care and assume a more active role throughout the transition to adulthood; 22, 23 a higher level of this construct in this group may equip them with the knowledge and skills to transition to adulthood, but could also facilitate their transfer from paediatric to adult care, a period that has been acknowledged as problematic for this group of patients. 24 In order to increase the evidence on patient empowerment in adolescents with chronic conditions and to get a better understanding of its potential impact, we conducted a study with the following aims: (a) to measure the level of empowerment in young persons with CHD and (b) to examine its correlates.
Methods

Study population and procedure
A cross-sectional study in young persons with CHD was conducted as part of the STEPSTONES project (Swedish Transition Effects Project Supporting Teenagers with chrONic mEdical conditionS). The Swedish Registry of Congenital Heart Disease (SWEDCON) 25 was used to retrieve a list of eligible patients. Young people eligible for inclusion had to fulfill the following criteria: (a) confirmed diagnosis of CHD, defined as 'a gross structural abnormality of the heart or the intrathoracic great vessels that is actually or potentially of functional significance'. 26 These disorders were classified as mild, moderate or severe; 26 (b) aged 14-18 years at the time of the study; and (c) under active follow-up at one of four paediatric centres for CHD in Sweden participating in the study. Patients were excluded because they: (a) had cognitive and/or physical limitations that prevented them from answering the questionnaires; (b) had undergone heart transplantation; or (c) did not speak Swedish.
In all, 593 young persons were eligible for inclusion. They were sent a package containing information about the study, an informed consent form, a set of questionnaires and a pre-addressed return envelope. To increase the response rate, a modified Dillman procedure was used, 27 and a reminder was sent 3 weeks after the package was received. After 5 weeks a second reminder and a set of papers was sent to non-respondents. A final reminder by telephone was given after 7 weeks. At this stage, participants were asked if they had received the questionnaires, if the address was correct and if they wanted to participate in the study. Data were collected from 25 January to 31 August 2016.
Of the 593 eligible patients, 202 completed the questionnaires (response rate 34%). The sample mean age was 15.7 years (SD 1.2 years) and 55% were boys. Most of the participants were in junior high school (57.4%) (see Table 1 ). Participants and non-participants did not differ with regard to sex and disease complexity. A significant difference in age was found (P<0.05) but this difference was not considered clinically relevant (participants' mean age 15.7±1.1; non-participants' mean age 15.5±1.1).
In order to conduct the study, ethical approval was granted from the regional ethical board of Gothenburg, Sweden (no. 931-15). According to Swedish regulations, persons aged 15-18 years are able to provide assent to participate in research studies without the need for parental approval. Participants were asked to fill a written informed consent and were informed they could withdraw from the study at any time.
Outcome variable
The primary outcome was empowerment measured with the Gothenburg Young Persons Empowerment ScaleCongenital Heart Disease module (GYPES-CHD). This instrument comprises 15 items measured on a five-point Likert scale: strongly disagree, disagree, neither agree nor disagree, agree and strongly agree. 28 Given that the instrument was developed considering the five dimensions of empowerment proposed by Small et al., 18 the GYPES allows calculation of both a total score (empowerment level) and subscale score for each dimension.
The five subscales measure: (a) self-perceived level of understanding of their disease (knowledge and understanding); (b) the capacity patients have to handle their disease (personal control); (c) the effect their illness has on their lives and sense of self (identity); (d) the capacity to make decisions along with the healthcare professional (shared decision-making); and (e) the ability to share their experiences and help others who are going through a similar situation (enabling others). The total score ranges from 15 to 75 points, with a higher score reflecting a higher level of empowerment.
The psychometric properties of GYPES-CHD were examined through content validity, factorial validity, internal consistency and responsiveness. 28 Results from confirmatory factor analysis showed an adequate model fit, and factor loadings for the items were between 0.475 and 0.892. There was one item in the identity dimension that had a low factor loading (0.185). Results from these analyses were used as the basis to modify the instrument and a new version is available. For the present study, the initial version was used. To account for the low factor loading of the item, we calculated weighted total and subscales scores by multiplying the scale scores by the respective factor loadings. This approach acknowledges the relative contribution of each item to the scale score. A detailed description of the psychometric properties of the GYPES and its use in young persons with CHD is presented in a related article. 28 
Potential correlates
Participants' age and sex were obtained from the background information questionnaire. CHD complexity was classified according to Task force 1 of the 32nd Bethesda Conference 26 as mild, moderate or complex.
Quality of life (QoL) was defined as 'the degree of overall life satisfaction that is positively or negatively influenced by individuals' perception of certain aspects of life important to them, including matters both related and unrelated to health'. 29 Following this definition, QoL was measured using a linear analogue scale. 30 A higher scoring on this scale denotes a better perceived QoL.
Knowledge about CHD was measured with the Knowledge Scale for adults with Congenital Malformed Hearts (KnoCoMH). 31 This scale includes 19 items that measure knowledge within four domains: disease and its treatment, complications prevention, physical activity and reproductive issues. Answers are dichotomised as correct or incorrect. A higher score on this scale denotes a higher level of knowledge about CHD. A general score was calculated from this scale, which included items from disease, complications prevention and physical activity. Transition readiness was assessed using two items of the readiness for transition questionnaire. 32 The two items address readiness for taking over responsibility for their care ('Overall, how ready do you think you are to assume responsibility for your healthcare?') and how ready they feel to transfer to adult care ('Overall, how ready do you think you are to transition from paediatric healthcare to adult healthcare?'). A four-point Likert scale (not at all ready, somewhat ready, mostly ready, completely ready) is used and the total score ranges from 2 to 8. A higher score indicates the young person is more ready for transition.
Illness perception was evaluated with the brief illness perception questionnaire. 33 This instrument has nine items which measure cognitive illness representations (consequences, timeline, personal control, treatment control, identity), emotional representations (concern, emotions) and illness comprehensibility. A higher score denotes a more threatening view of the disease.
Health behaviours were measured using the health behaviour scale-CHD. 34 The scale comprises 15 items that assess alcohol consumption, tobacco use, dental care and physical activity. A total health risk score can be calculated (score 0-100) and higher scores indicate unhealthier behaviours.
Patient-reported health was assessed with the generic and cardiac modules of the paediatric quality of life inventory 4.0 (PedsQL 4.0). 35, 36 The PedsQL 4.0 generic module has 23 items measured on a five-point Likert scale: never, almost never, sometimes, often and always. The scale covers four dimensions: physical, emotional, social functioning and school functioning. The total patientreported health score was calculated. The cardiac module has 27 items that measure one of six dimensions: heart problems, treatment, perceived physical appearance, treatment anxiety, cognitive problems and communication skills. The items are also measured on the same five-point Likert scale as the generic version. In this module a mean subscale score is calculated for each dimension. In the present study, the treatment dimension was excluded because the majority of the participants were not under pharmacological treatment.
Statistical analyses
Statistical analyses were performed using IBM SPSS Statistics for Windows version 22 (IBM Corp., Armonk, NY, USA). Descriptive statistics were expressed in absolute numbers, percentages, means and standard deviations. To explore correlates of patient empowerment univariate and multivariable linear regression analyses (enter method) were performed. The assumptions of linearity of residuals, absence of multicollinearity and independence of observations were met by assessing Durbin-Watson statistics, variance inflation factor and normal probability plots (P-P plots). All tests were two-sided and the level of significance was established at P<0.05.
Results
Level of empowerment
The participants had a mean total empowerment score of 54.5±10.5 on a scale from 15 to 75. The violin plot shows that the empowerment scores in the sample are fairly distributed over the range of scores (Figure 1 ). For the subscales, the highest mean score was observed for the dimension personal control (12.6±2.4) with a high density in the upper scores, followed by knowledge and understanding (11.6±2.7). On shared decision-making (10.8±3.1), enabling others (10.0±3.3) and identity (10.2±3.2), the mean scores were lower, corresponding with a broader distribution of scores in the sample (Figure 1 ).
Correlates of patient empowerment
Univariate analyses showed that higher patient empowerment scores were predicted by older age, better QoL, higher transition readiness, better health behaviours, a less threatening view of their illness and higher scores (meaning more favourable outcomes) on perceived physical appearance, treatment anxiety, cognitive problems, communication and patient-reported health ( Table 2 ). The multivariable linear regression analyses showed that only a higher transition readiness and fewer problems communicating were positively associated with empowerment (Table 3) .
When looking at the dimensions of empowerment, a higher score in the knowledge and understanding subscale score were univariately associated with older age, higher perceived QoL, higher transition readiness, a less threatening view of their CHD, less risky health behaviours, better patient-reported health and higher scores in the five subscales of the PedsQL 4.0 cardiac module (heart problems, perceived physical appearance, treatment anxiety, cognitive problems and communication) ( Table 2 ). These variables, with the exception of age, were also univariately associated with personal control and shared decision-making subscale scores. The enabling others subscale score was significantly associated with knowledge, transition readiness, patient-reported health and four subscales of the PedsQL 4.0 (heart problems, perceived physical appearance, treatment anxiety and cognitive problems) in univariate analyses (Table 2) .
Multivariable analyses identified that only transition readiness and communication continued to be significantly associated with knowledge and understanding and shared decision-making subscales (Table 3) . For the personal control subscale, a more threatening view of their CHD was significant. Enabling others was associated with transition readiness, perceived physical appearance and communication in the multivariable model (Table 3) . No variables were significantly associated with the identity subscale score in the univariate or multivariable analyses. The overall models' explained variance ranged from 8% for identity to 37% for knowledge and understanding.
Discussion
To our knowledge this is the first study to assess the level of empowerment and its correlates in young persons with CHD. We provided first-time mean scores on total empowerment and subscale scores, which allow future benchmarking.
The multivariable regression analyses showed that a higher level of transition readiness and fewer problems communicating about one's illness are significantly associated with a higher level of patient empowerment. These variables were also positive and significantly associated with the subscale scores of knowledge and understanding, shared decision-making and enabling others.
The association between patient empowerment and transition readiness could be explained by the hypothesis that empowered patients can achieve some independence related to their health. 17 One could argue that empowerment makes young patients more autonomous and this reflects a higher preparedness to assume responsibility for their care and transfer to adult care. Furthermore, it has been suggested that healthcare interventions targeting empowerment increase young people's preparedness for transition. 37 However, it has also been suggested that the transition period is only completed when the patient is empowered. 38 During transition, one important aspect is to educate the young person in how to navigate adult care by increasing their involvement and responsibility; this can eventually lead to increased empowerment. Strategies aiming to increase transition readiness, such as enabling the young person to attend hospital visits without parents and encouraging them to decide who should be present for the visit if they do not wish to come alone, are means by which patient empowerment might increase. On the other hand, a higher level of empowerment may increase the confidence young people have, thus helping them navigate adult care. Overall, the transition process should include strategies such as person-centred care that promote the young person's active participation in care and planning. 19 This approach has previously been acknowledged as a means of achieving patient empowerment. 39 It could also be possible to hypothesise that both age, and probably even more, maturity affects the level of patient empowerment and transition readiness. Future studies could assess whether age plays a factor between these outcomes and whether younger patients can benefit from interventions targeting patient empowerment and transition readiness.
Young persons who had higher levels of transition readiness also reported high subscale scores for knowledge and understanding, shared decision-making and enabling others. Previous studies have also found that participants with higher knowledge about their condition report higher levels of transition readiness. 40 Knowledge about ones condition during transition can be interpreted as an outcome of this preparatory stage. On the other hand, it can also be a tool which healthcare professionals and young people use to exchange information, with the aim of increasing the latter's readiness for transfer of care. An interesting finding was that the knowledge and understanding dimension was not significantly associated with knowledge about CHD. This lack of correlation could be explained by the fact that the latter measures disease-specific knowledge, while the subscale of knowledge and understanding is measuring how confident the individual feels with their level of knowledge. Young persons with CHD have stated that participating in the care process can facilitate their development of independence, 41 which might explain the association between shared decision-making and transition readiness. Moreover, feeling prepared to assume more responsibility for their care might also enhance their ability to help others with a similar condition.
Young persons who scored better in the communication dimension also reported higher levels of empowerment and better scores in the knowledge and understanding, shared decision-making and enabling others subscales. Previous research has suggested that patients with fewer problems communicating might express their needs to healthcare professionals and actively participate in care planning more effectively. 42 In addition, being able to communicate about their disease might give them a sense of confidence to express their needs and discuss different care options with the healthcare professionals and other individuals. Activities promoting effective communication between the healthcare provider and the patient can lead to empowered patients. 18 Effective communication can be achieved by implementing person-centred care. 43 In this paradigm the discussion is not guided by a disease-oriented approach, the focus is rather on the resources available to the person. In person-centred care, both the healthcare provider and the patient are part of a reflecting process that helps them determine a care plan. 44 The findings also showed that a less threatening view of one's illness was positively associated with personal control, which could be due to the fact that perceiving their condition as more threatening can limit the young person's skills to manage their condition and feel they have less control.
Older participants were also found to have higher scores on the knowledge and understanding subscale. This finding could be associated with the developmental process that young people go through, which influences their ability to comprehend the information received. Previous research has also found a positive association between knowledge and age. 45 No significant correlates for the identity subscale were found, possibly due to a problematic item on this subscale and the existing challenges in trying to capture identity. 46 We nevertheless tried to correct for this by calculating weighted scores. In future use of the GYPES-CHD we need to assess whether the revised version of the scale results in a similar outcome and whether it is possible to identify correlates to identity.
Methodological issues
The methodological strengths of this study are: (a) it was a multicentre study that included patients from four paediatric cardiology centres in Sweden; and (b) all the measurements used have been validated in young persons with a chronic condition.
However, some limitations should be considered when interpreting the results. First, given the cross-sectional nature of the study, it is not possible to establish the directionality of the associations found. The cross-sectional study is nevertheless to be considered as hypothesis-generating and the results are an initial step that will give guidance in a future cross-lagged analysis that can evaluate the direction of the associations. 47 Second, the low response rate could have led to response bias. Third, non-Swedishspeaking persons were not included in the study, which could affect the generalisability of the results. Fourth, questionnaires were sent through the postal method, which may not have been the best approach in this particular cohort and may have led to a lower response rate.
Finally, there is scarce literature on the association between empowerment and other variables, which limits the potential to compare the results of this study. Some studies have nevertheless proposed hypothetical scenarios that try to explain the possible associations with this concept. 48 
Conclusion
Transition readiness and communication were found to be correlates of patient empowerment. Studies aiming to enhance patient empowerment can benefit by including strategies that can be evaluated with these two variables. The interaction between these variables can lead to increase a young person's preparedness to navigate adult care, develop their capacity to communicate with healthcare professionals and thus encourage them to become active partners in care planning. 
Implications for practice
